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Summary 
 
 
 This document is a compilation of the information on well drilling and construction, well develop-
ment, pump installation, and sediment sampling at three new RCRA wells (299-E33-337, 299-E33-338, 
and 299-E33-339) constructed at Waste Management Area B-BX-BY in July and August 2001.  These 
wells were constructed to the specifications and requirements described in Washington Administrative 
Codes 173-160 and 173-303. 
 
 Grab samples for geological description and archive were collected every 5 ft throughout the wells.  
In addition, samples were collected at 5-ft intervals from 40 to 120 ft below ground surface to support the 
Groundwater/Vadose Zone Integration Project.  The boreholes were geophysically logged with spectral 
gamma-ray and neutron moisture tools.  Cesium-137 was the only manmade radionuclide detected in 
these wells.   
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1.0 Introduction 
 
 
 Three new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were 
installed at the single-shell tank farm Waste Management Area (WMA) B-BX-BY in July and August 
2001 in partial fulfillment of Tri-Party Agreement (Ecology et al. 1998) milestone M-24-00M.  The well 
names are 299-E33-337, 299-E33-338, and 299-E33-339.  Table 1 correlates the well names with the well 
numbers.  Well 299-E33-337 is located south of the 241-B tank farm, well 299-E33-338 is located at the 
southeast corner of the 241-B tank farm, and well 299-E33-339 is located at the southeast corner of the 
241-BX tank farm.  All three wells are new downgradient wells in the groundwater monitoring network.  
The locations of all wells in the WMA B-BX-BY monitoring network are shown on Figure 1. 
 
 The original assessment monitoring plan for WMA B-BX-BY was issued in 1996 (Caggiano 1996).  
That plan was updated for the continued assessment at WMA B-BX-BY in 2000 (Narbutovskih 2000).  
The updated plan provides justification for new wells at the WMA.  The new wells were constructed to 
the specifications and requirements described in Washington Administrative Codes 173-160 and 173-303, 
the updated assessment plan for WMA B-BX-BY (Narbutovskih 2000), and the description of work for 
well drilling and construction.1 
 
 This document compiles information on the drilling and construction, well development, pump 
installation, sediment sampling, and geophysical logging applicable to the installation of the three new 
wells.  Appendix A contains the Well Summary Sheets (as-built diagrams), the Well Construction 
Summary Reports, the geologist’s logs, and well location surveys; Appendix B contains results of 
physical properties testing; and Appendix C contains borehole geophysical logs.  Additional docu-
mentation concerning well construction is on file with Bechtel Hanford, Inc., Richland, Washington. 
 
 English units are used in this report because that is the system of units used by drillers to measure and 
report depths and well construction details.  The information below can be used for conversion to metric 
units: 

• 1 foot (ft) = 0.3048 meter 
• 1 inch (in.) = 2.54 centimeters 
• 1 gallon (gal) = 3.785 liters 

 
Table 1.  Well Names and Well Numbers for Wells Drilled During Calendar Year 2001 

Well Name Well Number 

299-E33-337 C3390 
299-E33-338 C3391 
299-E33-339 C3392 

                                                      
1 Letter from J. S. Fruchter (Pacific Northwest National Laboratory) to G. B. Mitchem (Bechtel Hanford 
Inc.) Description of Work for Drilling FY 2001 RCRA Groundwater Monitoring Wells, dated April 16, 
2001. 
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Figure 1.  Map of Waste Management Area B-BX-BY and Location of Wells in Groundwater  
 Monitoring Network 
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2.0 Well 299-E33-337 
 
 
2.1 Drilling and Sampling 
 
 Well 299-E33-337 was drilled in July 2001 with an air rotary drill rig from the surface to a total depth 
of 286 ft below ground surface (bgs).  Temporary 10-¾-in.-outside-diameter, carbon steel casing was 
used for the entire depth.  An undocumented quantity of water was added to the borehole at 255 ft bgs to 
facilitate drilling. 
 
 The sediments encountered during drilling were predominantly sand, sandy gravel, and gravelly sand 
of the Hanford formation upper gravel sequence (H1 unit) from the surface to about 60 ft bgs; sand and 
silty sand of the Hanford formation sand sequence (H2 unit) from about 60 to 215 ft bgs; and undiffer-
entiated Hanford formation lower gravel sequence/Plio-Pleistocene gravelly sand and sandy gravel from 
215 to 281 ft bgs.  Basalt was encountered at 281 ft bgs.  The geologist’s log is included in Appendix A. 
 
 Grab samples for geologic description and archive were collected every 5 ft throughout the borehole.  
In addition, 1-gal samples were collected at 5-ft intervals from 40 to 120 ft bgs to support the 
Groundwater/Vadose Zone Integration Project’s Science and Technology purposes.  Also, one split spoon 
sample was taken from 259.9 to 261.9 ft bgs for analysis of particle size distribution.  Particle size distri-
bution data are in Appendix B. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants.  No contamination was found by field screening methods.  The borehole was geophysically 
logged with spectral gamma-ray and neutron moisture tools between July 18 and July 24, 2001.  Cesium-
137 was the only manmade radionuclide that was detected and occurred from 1 to 2 ft bgs at a 
concentration of about 0.4 pCi/g.  The geophysical logs are in Appendix C. 
 
2.2 Well Completion 
 
 The permanent casing and screen were installed in well 299-E33-337 in July and August 2001.  A  
4-in.-inner-diameter, stainless steel, wire wrap, 20 slot screen was set from 255.36 to 280.39 ft bgs.  The 
permanent casing is 4-in.-inner-diameter, stainless steel from 255.36 ft bgs to 2.1 ft above ground surface.  
A 2-ft-long stainless steel sump with end cap is below the screen from a depth of 280.39 to 282.4 ft. 
 
 A bentonite seal was placed in the bottom 2 ft of the borehole from 286.0 to 283.6 ft bgs.  The filter 
pack is 10 to 20 mesh silica sand from 245.1 to 283.6 ft bgs.  The annular seal is bentonite pellets from 
245.1 to 239.6 ft bgs, bentonite crumbles from 239.6 to 10.1 ft bgs, and Portland cement grout from 10.1 
ft bgs to the surface.  A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface.  A 
protective casing with locking cap, four protective steel posts, and a brass marker stamped with the well 
number were set into the concrete.  The protective casing extends 2.71 ft above the concrete pad.  The 
Well Summary Sheet (as-built) and Well Construction Summary Report are included in Appendix A. 
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 The vertical and horizontal coordinates of the well were surveyed in December 2001.  The horizontal 
position of the well was determined by Global Positioning System observations referenced to horizontal 
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of 
Engineers.  The coordinates are Washington State Plane Coordinates, South Zone, NAD83(91) datum.  
Vertical datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps 
of Engineers.  Survey data are included in Table 2.  
 

Table 2.  Survey Data for New Wells at Waste Management Area B-BX-BY 
 

Well Name Easting (m) Northing (m) Elevation (m) Reference Point 

573821.80 137193.87  Center of casing 
  202.716 “X” on rim 299-E33-337 

573821.82 137194.18 201.990 Brass cap 
573912.07 137238.24  Center of casing 

  201.107 “X” on rim 299-E33-338 
573912.11 137238.58 200.260 Brass cap 
573716.86 137221.51  Center of casing 

  203.027 “X” on rim 299-E33-339 
573716.84 137221.84 202.303 Brass cap 

 
2.3 Well Development and Pump Installation 
 
 Well 299-E33-337 was developed on August 22, 2001.  A temporary, 1 hp, submersible pump was 
used to remove approximately 3,140 gal of formation water.  First, about 2,660 gal of water were 
removed from the well at 20 gal/min with a maximum drawdown of about 0.061 ft.  The pump intake was 
at 280.5 ft bgs (20.3 ft below the water table).  Second, the pump intake was raised to 269.5 ft bgs (9.3 ft 
below the water table) and about 480 gal of water were removed at 20 gal/min.  The resulting maximum 
drawdown was 0.017 ft.  The final turbidity for both depths was less than 0.5 NTU.   
 
 A dedicated Grundfos Redi-Flo2, submersible sampling pump was installed in well 299-E33-337 on 
August 30, 2001.  The sampling pump intake is at 270.35 ft below top of casing (or about 7.1 ft below the 
water table).  The static water level was 263.25 ft below the top of casing (the casing extends 2.71 ft 
above the concrete pad) on August 30, 2001. 
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3.0 Well 299-E33-338 
 
 
3.1 Drilling and Sampling 
 
 Well 299-E33-338 was drilled in July and August 2001 with a cable tool drill rig using a drive barrel 
with split spoon assemblies from the surface to the top of basalt at 271 ft bgs.  A hard tool was used from 
271 ft to a total depth of 275.6 ft bgs.  Temporary 13-in.-outside-diameter, carbon steel casing was used 
from the surface to 50 ft and 9-in.-outside-diameter, carbon steel casing from the surface to total depth.  
An undocumented amount of water was added to the borehole at about 271 ft bgs to facilitate removal of 
sand from the bore. 
 
 The sediments encountered during drilling were dominantly silty sandy gravel and silty gravelly sand 
of the Hanford formation (H1 unit) from the surface to about 31 ft bgs; the Hanford formation H2 unit 
sand, and silty sand with minor gravel component from about 31 to about 218 ft bgs; a Plio-Pleistocene 
silt to sandy silt from 218 to 223 ft bgs; and undifferentiated Hanford formation lower gravel sequence/ 
Plio-Pleistocene silty sandy gravel and sandy gravel from 218 to 271 ft bgs.  The top of basalt was 
encountered at 271 ft bgs.  The geologist’s log is included in Appendix A.   
 
 Borehole 299-E33-338 was continuously sampled by split spoon from the surface to 258 ft bgs.  The 
samples were collected in 2-ft-long, 4-in.-diameter lexan liners and were sent to the laboratory for 
determination of various physical and chemical properties.  The results of those tests will be published 
elsewhere.  In addition, samples for moisture determination were collected from intervals corresponding 
to each splitspoon sample and grab samples for geologic description and archive were collected every 5 ft 
throughout the borehole.  Also, one split spoon sample was taken from 259.4 to 261.4 ft bgs for analysis 
of particle size distribution.  The particle size distribution data are in Appendix B.   
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants.  No contamination was found by field screening methods.  The borehole was geophysically 
logged with spectral gamma-ray and neutron moisture tools on August 13 and August 14, 2001.  Cesium-
137 was identified near the ground surface at less than 1 pCi/g.  No other manmade contamination was 
identified. 
 
3.2 Well Completion 
 
 The permanent casing and screen were installed in well 299-E33-338 in August 2001.  A 4-in.-inner-
diameter, stainless steel, wire wrap, 20 slot screen was set from 270.9 to 250.9 ft bgs.  An end cap was 
placed on the bottom of the screen from 271.32 to 270.9 ft bgs.  The permanent casing is 4-in.-inner-
diameter, stainless steel from 250.9 ft bgs to 2.0 ft above ground surface. 
 
 A bentonite plug was placed in the bottom of the borehole from 275.6 to 271.5 ft bgs.  The filter pack 
is 10 to 20 mesh silica sand from 271.5 to 241.0 ft bgs.  The annular seal is bentonite pellets from 241.0 
to 236.0 ft bgs, bentonite crumbles from 236.0 to 10.6 ft bgs, and Portland cement grout from 10.6 ft bgs 
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to the surface.  A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface.  A 6-in. 
stainless steel protective casing with locking cap, four protective steel posts, and a brass marker stamped 
with the well number were set into the concrete.  The protective casing extends 2.78 ft above the concrete 
pad.  The Well Summary Sheet (as-built) and Well Construction Summary Report are included in 
Appendix A. 
 
 The vertical and horizontal coordinates of the well were surveyed in December 2001.  The horizontal 
position of the well was determined by Global Positioning System observations referenced to horizontal 
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of 
Engineers.  The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.  Verti-
cal datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps of 
Engineers.  Survey data are included in Table 2.  
 
3.3 Well Development and Pump Installation 
 
 Well 299-E33-338 was developed on September 4, 2001.  A temporary, 1 hp, submersible pump was 
used to remove approximately 2,380 gal of formation water at 20 gal/min.  The pump intake was at 267.5 
ft below top of casing (the protective casing extends 2.78 ft above the concrete pad) and drawdown was 
0.022 ft.  The final turbidity was 0.17 NTU. 
 
 A dedicated, Redi Flo-2 submersible sampling pump was installed in well 299-E33-338 on September 
5, 2001.  The sampling pump intake is at 265.35 ft below top of casings (or about 12.75 ft below the 
water table).   The static water level was 258.1 ft below top of casing on September 5, 2001. 
 
 
 

4.0 Well 299-E33-339 
 
 
4.1 Drilling and Sampling 
 
 In July 2001, well 299-E33-339 was drilled with a cable tool drill rig from the surface to a depth of 
50 ft and air rotary from 50 ft to the total depth of 285.44 ft bgs.  Temporary 10-¾-outside-diameter, 
carbon steel casing was placed from the surface to 280.1 ft bgs during drilling.  An undocumented amount 
of water was added to the borehole at a depth of 61 ft for dust suppression and at about 245 ft to facilitate 
drilling. 
 
 Preliminary evaluation shows that the sediments encountered during drilling were backfill to 6 ft bgs; 
Hanford formation sandy gravel and silty sandy gravel with lesser amounts of sand and silty sand (H1 
unit) from 6 to 56 ft bgs; Hanford formation sand (H2 unit) from 56 to 223 ft bgs; and undifferentiated 
Hanford formation/Plio-Pleistocene gravel, sandy gravel, and slightly silty sandy gravel from 223 to 
279 ft bgs.  The top of basalt was encountered at 279 ft bgs.  The geologist’s log is in Appendix A.   
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 Sediment samples were collected at approximately 5-ft intervals for geologic description and archive 
throughout the entire borehole.  One split spoon sample was collected from 260.0 to 262.0 ft bgs for 
analysis of grain size distribution.  Data are in Appendix B.   
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants.  No contamination was noted by field screening methods.  The borehole was geophysically 
logged with spectral gamma-ray and neutron moisture tools between July 26 and August 1, 2001.  
Cesium-137 was identified at the ground surface at about 0.7 pCi/g.  No other man-made radioisotopes 
were found.  The geophysical logs are in Appendix C. 
 
4.2 Well Completion 
 
 The permanent casing and screen were installed in well 299-E33-339 in August 2001.  A 4-in.-inner-
diameter, stainless steel, wire wrap, 20 slot screen was set from 279.3 to 259.4 ft bgs.  An end cap was 
placed on the bottom of the screen from 281.4 to 279.3 ft bgs.  The permanent casing is 4-in.-inner-diam-
eter, stainless steel from 259.4 ft bgs to 2.0 ft above ground surface. 
 
 A bentonite plug was placed in the bottom of the borehole from 285.44 to 283.1 ft bgs.  The filter 
pack is 10 to 20 mesh silica sand from 283.1 to 249.7 ft bgs.  The annular seal is bentonite pellets from 
249.7 to 244.4 ft bgs, bentonite crumbles from 244.4 to 10.4 ft bgs, and Portland cement from 10.4 ft bgs 
to the surface.  A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface.  A 6-in. 
stainless steel protective casing with locking cap, four protective steel posts, and a brass marker stamped 
with the well number were set into the concrete.  The protective casing extends 2.38 ft above the concrete 
pad.  The Well Summary Sheet (as-built) and Well Construction Summary Report are included in 
Appendix A. 
 
 The vertical and horizontal coordinates of the well were surveyed in December 2001.  The horizontal 
position of the well was determined by Global Positioning System observations referenced to horizontal 
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of 
Engineers.  The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.  Verti-
cal datum is NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps of 
Engineers.  Survey data are included in Table 2.  
 
4.3 Well Development and Pump Installation 
 
 Well 299-E33-339 was developed on August 21, 2001.  A temporary, 1 hp submersible pump was 
used to remove approximately about 2,400 gal of formation water at 20 gal/min.  The pump intake was at 
277 ft bgs and drawdown was 0.027 ft.  The final turbidity was 0.17 NTU.  The static water level was 
261.27 ft bgs on August 21, 2001.    
 
 A dedicated, Redi Flo-2 submersible sampling pump was installed in well 299-E33-339 on August 
30, 2001.  The sampling pump intake is at 270.35 ft below top of casing (or 6.15 ft below the water table). 
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Physical Properties Data 
 
 
 This appendix includes the results of testing for particle size distribution on split spoon samples from 
the wells 299-E33-337, 299-E33-338, and 299-E33-339.  The analyses were done by CH2M HILL 
Hanford, Inc. using standard sieve techniques. 
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Borehole Geophysical Logs 
 
 
 This appendix contains the borehole geophysical logs obtained from boreholes 222-E33-337, 299-
E33-338, and 299-E33-339.  The logs were run and analyzed by MACTEC-ERS.  Log header information 
and log analyses are included with the logs. 

 C.1



 C.2



 C.3



 C.4



 C.5



 C.6



 
C

.7



 
C

.8



 
C

.9



 C.10



 C.11



 C.12



 C.13



 C.14



 C.15



 C.16



 C.17



 
C

.18



 
C

.19



 
C

.20



 C.21



 C.22



 C.23



 C.24



 C.25



 C.26



 C.27



 C.28



 C.29



 C.30



 
C

.31



 
C

.32



 
C

.33



 C.34



 

 C.35



PNNL-13827 

Distribution 
 
 
No. of 
Copies 
 
OFFSITE 
 
 R. Jim 
 Confederated Tribes and Bands of the  
    Yakama Nation 
 Environmental Restoration/Waste  
    Management 
 2808 Main Street 
 Union Gap, WA  98903 
 
 T. Repasky 
 Confederated Tribes of the Umatilla Indian  
    Reservation 
 Environmental Planning/Rights Protection 
 P.O. Box 638 
 Pendleton, OR  97801 
 
 L. Seelatsee 
 Wanapum Band 
 Grant County P.U.D. 
 30 “C” Street S.W. 
 P.O. Box 878 
 Ephrata, WA  98823 
 
 P. Sobotta 
 Nez Perce Tribe 
 Environmental Restoration/Waste  
    Management 
 P.O. Box 365 
 Lapwai, ID  83540-0365 
 
ONSITE 
 
 3 DOE Richland Operations Office 
 
 M. J. Furman (2) A5-13 
 R. M. Yasek H6-60 

No. of 
Copies 
 
 3 CH2M HILL Hanford Group, Inc. 
 
 A. J. Knepp (2) H0-22 
 D. A. Myers H0-22 
 
 2 CH2M HILL Hanford, Inc. 
 
 J. V. Borghese H9-03 
 D. C. Weekes H9-02 
 
 U.S. Environmental Protection Agency 
 
 D. A. Faulk B5-01 
 
 4 Washington State Department of Ecology 
 
 M. Brown B5-18 
 J. A. Caggiano B5-18 
 D. Goswami B5-18 
 A. D. Huckaby B5-18 
 
15 Pacific Northwest National Laboratory 
 
 E. P. Dresel K9-96 
 D. G. Horton (3) K6-81 
 V. G. Johnson K6-96 
 S. P. Luttrell K6-96 
 W. J. Martin K6-81 
 S. M. Narbutovskih (3) K6-96 
 F. A. Spane K6-96 
 D. Vela K6-96 
 B. A. Williams K6-81 
 Hanford Technical Library (2) P8-55 

 Distr.1


	Prepared for the U.S. Department of Energy
	2703a-txt.pdf
	Introduction
	Well 299-E33-337
	Drilling and Sampling
	Well Completion
	Well Development and Pump Installation

	Well 299-E33-338
	Drilling and Sampling
	Well Completion
	Well Development and Pump Installation

	Well 299-E33-339
	Drilling and Sampling
	Well Completion
	Well Development and Pump Installation

	References

	2703a-a.pdf
	Level 1 Heading

	2703a-b.pdf
	Level 1 Heading

	2703a-c.pdf
	Level 1 Heading




